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A 21-year-old male patient was complaining of right-sided pulsatile proptosis since five months, after head
trauma.
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Figure 2. 3D time of flight (TOF) magnetic resonance angiog-
raphy (MRA) source image.
Figure 3. 3D TOF MRA maximum intensity projection (MIP)
reconstruction.
Figure 1. Axial enhanced head computed tomography
(CT).
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Images description
Figure 1. Axial enhanced head CT dis-
closes significant dilatation of right cavern-
ous sinus and superior ophthalmic vein,
suggesting the diagnosis of carotid cavern-
ous fistula. The left cavernous sinus is nor-
mal.
Figure 2. 3D TOF MRA axial source
image shows a dilated right cavernous si-
nus with a high signal intensity quite simi-
lar to the cavernous segment of the inter-
nal carotid artery. The arterio-venous junc-
tion is identified which confirms the pres-
ence of a fistula. The right superior oph-
thalmic vein is also dilated. The left-sided
cavernous sinus and the superior oph-
thalmic vein present are normal.
Figure 3. Axial MIP reconstruction of
3D TOF MRA shows a significant dilata-
tion of the right cavernous sinus and supe-
rior ophthalmic vein. Moreover, the infe-
rior petrosal sinus, the internal jugular vein
bulb, the distal segment of the sigmoid si-
nus and the sphenoparietal sinus of
Breschet can be visualized in the right side.
Diagnosis: Carotid cavernous fistula
(CCF).
COMMENTS
Fistula is a pathological communication
between one or several arterioles towards
a vein, without an interposing nidus. Such
lesions have high flow and pressure(1).
CCFs are a specific type of fistula where
an abnormal communication between the
cavernous segment of the internal carotid
artery and the venous plexus of the cavern-
ous sinus occurs(2,3). Such fistulas may be
either spontaneous (25% of cases) or sec-
ondary to trauma (75% of cases)(3). The
latter may develop immediately or hours/
days after trauma(1). It is estimated that
0.17% of craniofacial traumas evolve with
development of a carotid cavernous fis-
tula(1).
CCFs may be classified as direct (Bar-
row type A), where there is o a direct com-
munication between the cavernous seg-
ment of the carotid artery and the cavern-
ous sinus, or indirect (Barrow types B, C
and D) in which it is found an indirect com-
munication between branches of the inter-
nal/external carotid arteries and the cavern-
ous sinus(4).
CCFs associated signs and symptoms
include: headache, intracranial (subarach-
noid and subdural) hemorrhages and
epistaxis that result from the venous hyper-
tension in the dural sinuses(1). On the other
hand, the most frequent ocular signs and
symptoms are: pulsatile exophthalmos,
orbital bruit, hyposphagma, ophthalmople-
gia, ocular pain, increased intraocular pres-
sure and decreased visual acuity due to the
reversal blood flow towards the ophthalmic
veins and the overload/ dilatation of the
cavernous sinus(1).
The radiologic diagnosis may be sug-
gested either by conventional CT or MRI.
Both can demonstrate morphological
anomalies (the most common ones corre-
sponding to dilatation of the superior oph-
thalmic vein(5) and exophthalmos(6)) The
diagnosis is confirmed by conventional
catheter angiography which also provides
information about flow velocity, the arte-
rial feeders as well as the pattern and loca-
tion of the venous drainage. These clues
allow the best selection of treatment. The
analysis of the venous drainage pattern is
critical to predicts the prognosis. The fis-
tulas in which the venous drainage occur
mainly towards to the ophthalmic vein are
associated with progressive visual loss and
those with reflux into cortical veins present
a high risk for intracranial hemorrhage.
CT angiography(5) or MRA (specially
3D TOF MRA source images) are ex-
tremely useful diagnostic modalities in the
evaluation of carotid cavernous fistulas.
Except for flow velocity, the angioarchi-
tecture of the fistula (location, arterial feed-
ers and drainage veins) can be demon-
strated with high sensitivity and specific-
ity(7).
The treatment of choice depends on the
intensity of the blood flow through the le-
sion. Low-flow fistulas may be managed
conservatively or by using manual carotid
compression considering that 25–50% of
the fistulas present spontaneous resolu-
tion(3). Ocular hypotensive drugs and ster-
eotactic surgery(8) can be also used. On the
other hand, high-flow fistulas and those
with cortical venous drainage require treat-
ment since they may evolve with intracra-
nial hemorrhage, vision loss, lethal epis-
taxis(4) and neurological deterioration(8).
Endovascular intervention is the first op-
tion for treatment. This consists on the oc-
clusion of the fistulous zone by devices like
detachable balloons, microcoils, liquid
embolic agents or covered stents. The most
frequently used endovascular approach is
the arterial one, mainly in cases of direct
fistulas (Barrow type A). In other types of
fistulas, venous or combined approach may
be utilized(8).
The rate of success of the procedure
depends on the dimensions of both the cav-
ernous and fistula(2). In treatment failure,
surgery can still be applied. It consists in
the surgical ligation of the internal carotid
artery or packing of the cavernous sinus(8).
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